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ADVERTISEMENT. _ 


THE following pages contain the 


gubotance of an introductory address to a 


course of chemical lectures, delivered in 
Manchester, during the last winter. As 
it is my intention to repeat these lectures, 
it may be satisfactory to some persons, to 
receive fuller information respecting their 


objects and pla; „ 


tisement. To others at a distance, it has 
| been thought by a few friends, for whose 

| Judgment I have the haghest respect, that 
tis pamphlet may be acceptable, from its 
_ affording a, more ample detail, than has 
| perhaps been hitherto published, of the 


_ try. 


Manchester, Nov. 21, 1799. 
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The History of Chemistr 
of the science, ö 
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which the science is composed, or it may com- 
prehend, also, the biography of Chemists. 
The detail of the progress of discovery, how- 
ever, concerning particular objects of chemical 
- research, would certainly be premature at $0 
; early a period of the course. Respecting Che- 
| mists themselves, little can be said, at present, 
that can contribute to information or amuse- 
ment, for their lives, devoted to the abstract 
pursuits of science, have seldom been produc- 
. tive of events, that are suited to awaken or gra- 
tify general curiosity. Our interest, indeed, 
respecting philosophers, is seldom excited, un- 
less by a knowledge of the additions they have 
made to the facts or theories of a science; and 
with these a Lecturer may fairly presume, how- 
ever the fact may really be, that his hearers, 
at the commencement of a course, are wholly 
unacquainted. 1 may be added, that the 
History of Chemistry admits of little illustration 
from experiment; and I shall always be reluc- 
tant to o bestow time on chose subjects, which, re- 
5 ; £517 * e . quiring 


4 


quiring not the aid of an appeal to the senses, 
are equally well adapted for private stud 


a EA ae, eee I 1 to 3 | 
excused for infringing the general plan of Lec- 
tures on Chemistry, and devoting, to other pur- 
poses, the time that would have been allotted 


£ 


1 to the history of the science. F or this, will be 


„ = > 


substituted, a brief view. of, the nature and ob- 
jects of Chemistry—of its connection with the 
arts, and with other sciences - and an outline of 


the plan on which the following Lectures vill 


EFF ˙ ͤW-. wo ad th 


Naru URAL Pulrosoruv, in its most exten- 
sive sense, is a term comprehending every sci- 


ence, that has for its objects the properties and 


affections of matter. But it has attained, by 
the sanction of common language, a more li- 
mited signification ; and chemistry, tho strictly 


C branch of natural 3 is generally re» 


ward 


garded as a distinet science. Between the two, 
it may, perhaps, be difficult to mark out pre- 
cisely the line of separation: but, an obvious 
character of the facts of natural philosophy, is, 
hat they are always attended with sensible mo- 
tion; and the determination of the laws of mo- 
tion, is peculiarly the office of its cultivators. 
Chemical changes, on the other hand, of 'the MW 
most important kind, often take place without 
| any apparent motion, either of the mass, or of its : 
minute parts; and where the eye is unable to 
perceive that any change has occurred. The 
laws of gravitation, of central forces, and all | 
the other powers that fall under the cognizance 
of the natural philosopher, produce, at most, 


"> 6G 


only a change of place, in the bodies that are 
influenced by them.” But, in chemical changes, 
we may always observe an important difference 
in the outward, properties of things. : Two 
highly corrosive substances, by uniting chemi- 
| cally together, may become mild and harraless ; F 
| the combination of two. colourles substances 

may 
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may present us with a compound of brilliant 
complection; and the union of two fluids, n 
a tun and gal ss. . i O97 573-1 


Chemistry, therefore, may be deſined that 
Science, whose object is to discover and ex- 
plain che changes of composition, chat occur 
3 im and constituent yoo of 


5 3 * wy I oe * 5 45-3", W 4 a 5 1 — * TS X "$7 S * * 75 5 7 
Re 8 f $2 T.. FEA 4 8 o 
; . 4 YI „ * K 3 4 f ads 
* 8 * 
1 — & % 


From this definition, it may readily be con- 
ceived how wide is the range of chemical en- 
quiry; and by applying it to the various events 
that daily occur in the order of nature, we 
shall be enabled to separate them with accuracy 
and to allot, to the sciences of Natural Phi- 
losophy and Chemistry, the proper objects of 
the cultivation of each. Whenever a change 


of place is a necessary part of any event, we 
shall call in the aid of the former. When this 


condition may be dispensed with, we shall re- 
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sort to Ohemistry for the light of its principles. 

But it will be often found, that the concurrence 
of the two sciences is essential to the full ex- 
planation of phenomena. The water of the 
ocean, for example, is raised into the atmos- 

phere by its chemical combination with the 

matter of heat; but the clouds that are thus | 

formed, maintain their elevated situation, by 
4 virtue of a specific gravity, less than that of 
| the lower regions of the air, a law, whose dis- 
| | covery, and application, are due to the natural 
3! pPhilosopher, strictly so called. 


Chemistry may be considered in two views ; 
e as a Science, that is, as à collection of 
general principles, or general laws, * under 
which are arranged individual facts; and = ol 
condly as an Art, instructing us in the prac- 
ical use and application of these laws to the 
Pn: of common life, 7 8 2 
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The posses ral principles, 
1 us to comprehend the welation to each 
other, of a great variety of events, that form a 
part of the established order of the universe, 

and of which we are only spectators, devoid 
ol all power of directing or changing them. 
3 That knowledge, it may be objected, however, 
can be of little utility, which does not enable 
us to alter, in the minutest circumstance, the 
fixed and immutable succession of things. 
But the indulgence of an enlightened and li- 
beral curiosity, is surely no mean reward of 
the attainment of knowledge; and the mind is 
not only gratified, but improved in its moral 
views, by tracing the connection and depend- 


encies of all the lesser parts, that fill vp the 
= great plan of Providence. 


* 4 
2 8 
8 1 


The class of natural events, that call for he 
explanations of chemical science, is of very 
considerable magnitude; and the Natural Phi- 
| 1 (using this term in its common aecep- 
| tation) 
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getable, and mineral kingdoms. 
minuter changes, we'shall find, there is not less 
excellence of contrivance, than in the aupen- 


12 
tation) is wholly incompetent to unfold their 
connection. He may explain, for example 


on the principles of his own science, the annual 
and diurnal revolutions of the earth, and part 
of the train of consequences depending on 
these rotations. But here he must stop, and 
the Chemist must trace the effects, on the earth's 


Surface; of the heat and light derived from the 


bodies on which it falls; the consequent flui- 


dity of some, and volatilization of others; the 


production of clouds, and their condensation in 


the form of rain; and the effects of this rain, 
as well as of the sun's heat, on the animal, ve- 
In these 


dous movements of the planetary system. And 
they even interest us more nearly, because, 
tho' not more connected with our existence or 
comforts, yet they occur more within our sphere 
of man and our acquaintance with 
ITN HOOTONES e eee their 


5 
5 
* 
e 
7 "* 11 
ee 
764 
e 
LAY + 
hb rf 
C20, 
. 
" =” * N 
l 
1 1 
65 we 77 
be 2d * 
Ne. 
＋ 3 
CASSEL 
Y ANTE 
4 Wt 
. « 
8 
4 
* 
2 
2 
3 * 
5, Ta 
"T4 
SEAT 
_- 
1 
"7 
+ 
K li 
3 396 
' "8 
Wh, 
7 5 
ng A 
3 
55 
"IA 
\ 7 
2 D 4 
1 
1 
n 
7 
1 
1 
— 
4 F bh” 
8 * 1 
5 
* 5 
* 
1 
23 
wg , 
NAS 
e 
81 
a 7 
4 as, F 
Bd Es Jab 
3» 
1 
Mo} 
x 
. 
1 
. 
* 
"#0 9 * 
1 
. 
j + $77 IF 
1 
"+ "i l 
1 
_ AE 
F 2 
1 
2 
855 1 
LEES 
* 5 bs 
Ry = 
4 
1 
As 
Wat : 
"07 
& 4 
8 
Rs 
SY [ 
.* 
U 
i& 
T. : 
7 I £ 
25 
cy 
24 
- 
* 
x 
g 
ö 
5 
2 ; 
Y ' 
= 
= 
7 : 
: 
W 7. | 
"8 
4 
£. 


WE their laws, admits t 115 
WE tion to human Aar 


. — 


n dir 8212 
direct applica- 
* * 4 a > 


PS Wu SE ST , 4 5 
'# ” Sz * * 4 31 4 4 * * S 
2 I; 1267 + rags ; ' 75 
N * Px LE * Ps 49 *. 4. # © 4 - 8 7 a ths; 
: : N g 4 2 : > $: * 2 1 f : K: { 5 * 7 
PELIRIGEFRD 21421 Ss: LAI = LOESEAGHIS ES Jr 8 
I » 

: 7 £. EY 7 5 

8 75 2 wy js 1 5 8 28 0 1 en } n * 2% V2 455 , __ 8 FR 

1 1 < 5 E 2 . & Ih 5 — 1 5 5 7 ; 5 L 
* EW 44 1 0 2 43 . I & Bf * ö 7 4 3 Po . 3 4 „„ 


But the scienee of u; a res- 


. pect and attention; on grounds that are more 
rely to ensure them, even than the indulgenc 

of ministering to our wants and our luxuries, 
and teaches us to convert, to the purposes of 
common life, many substances, which nature 
1 : | presents to us in a rude ard useless form- The 
5 | | extraction of metals from their ores; the con- 
4 | version of the rudest materials: into the beautiful 


fabrics of glass and porcelain; the production 
of wine, ardent spirits, and vinegar; and the 
dying of linen and woollen manufactures, are 
only a few of the arts that are dependent on 
Chemistry for their el and, even 
for their SUCTION e en TY = 


. 1 i a . 4 4 * 5 {4 


34.4 


5 
r 
2 


14 


It cannot, Sm be denied, that all the 
arts, which have been mentioned, were prac. 


tised in times, when the rank of Chemistry as 


a science was very degraded; and that they 
are daily the einployment of unlettered and ig- 
norant men. But to what does this confession 
amount, and how far does it prove the inde- 
8 of 0 bn arts on en 
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20 „The Skill SI an gn is compounded of | 


knowledge and of manual dexterity. The lat- 
ter, it is obvious, no science can teach. But 


1 1 


the acquirement of experience, in other words, 


a talent for accurate observation of facts, and 


the habit of arranging facts i in the best manner, 
may be greatly facilitated by the possession of 


scientific principles. Indeed, it is hardly possi- 


ble to frame rules for the practice of a chemical 
art, or to profit by the rules of others, without 
an acquaintance with the general doctrines of 
For in all rules it is implied, that 

- .- he 


the science. 


f 15 


; | the — effect will only take place, When 
circumstances are precisely * same, as in the 


case under which the rule was s formed. To 


M insure an ee eee of result, the 


al processes, 
must be & uniform | Shona: and excel 


1 lence; or when” it is not possible to obtain 


„the artist should be able 


WY co judge precivety: of he dee or wedünüsdey 
| that he may proportion his agents according to 
WE their qualities. Were chemical knowledge 


= more generally possessed, we should hear less 
of failures and disappointments in chemical 


operations; and the artist would commence his 
proceedings, not as at present, with distrust and 
uncertainty, but with a well mme 


tion of success. 


No one will be presumptuous enough to con- 
tend, that any art has hitherto attained the 
extent of its possible perfection. In all there 
Is of hg. a wille ens for i improvement, and an 

: extensive 
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extensive range for ingenuity and invention. 
But from what class of men are we to expect 
useful disc. 
therto, to the favour of chance and accident, 
to the fortui ous, 


ciples? Or shall we not rather endeayour to 
inform: the artist, and to induce him to substi- 
tute, for vague and random conjecture, the 


In the present imperfect state of his know- 


ledge, the artist is even unable fully to avail 
himself of those fortunate accidents, by which 
improvements sometimes occur in his processes, 

because, to the eye of common observation, he 
bas acted agreeably to established rules, and 
has varied in circumstances, which he can 


neither perceive nor appreciate. The man of 
science, in these instances, sees more deeply, : 


and by availing himself of a minute and for- 
tuitous difference, contributes at once to the 


promotion of his own interest, and to the | 


* of his art. FX 
But 


iscoveries? Are we to trust, as hi- 


success of men not guided 
in their experiments by the light of any prin- 
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But it is the union of theory with practice, 
that is now contended for. And when, theo- 
« relical knowledge: and practical skill, are 
wh happily combined in the same person, the 
« intellectual power of man appears in its full 
« perfection; and fits him equally to conduct 
« with a masterly hand, the details of ordinar 


„business, and to contend; successfully ahh 


« the untried difficulties of new and perplexing 
66 situations. In conducting the former, mere 
<«< experience may frequently be a sufficient 
yd guide, but experience and speculation 
ic must be combined, to prepare us for new 
W combinations of circumstances. Expert 
men,“ says Lord Bacon, * can execute and 


judge of particulars one by one; but the 
* general counsels, and the plots, and the mar- 


« $halling of affairs, come best from those that 


* are learned. 1 


This 


e Stewart's Elements of the Philosophy of the Human Mind. 
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This recommendation 'to artists of the ac- 
quirement of scientific knowled; 
sanctioned by the illustrious suecess in our 
days of the application of theory to the prac- 
sons are igno- 
rant of the benefits, that have resulted to the ma- 


nufactures of this country, from the inventions 


of Mr. Watt and Mr. Wedgwood; both of 
whom have been not less benefactors of phi- 
losophy, than eminent for practical ill. 


The former, by a clear insight into the doc- 
trine of latent heat, resulting, in a great mea- 
r 
investigation, and seconded by an unusual 


share of mechanical skill, has perhaps brought 


the Steam Engine to its acme of perfection. 


Mr. Wedgwood, aided by the possession of 


extensive chemical knowledge, made rapid 


advances in the improvement of the art of 
pottery, and, besides raising himself to great 


opulence and distinction, has created, for this 


country, a source of most profitable and exten- 


sive 


ze, is happily | 
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ive industry. In an art, also, which is nearly con. 


nected with the manufactures of our own. town, 
and the improvement of which must therefore 
D | © come home to our business and bosoms,” we 
WT ove unspeakable obligations to two speculative 


Chemists—to Scheele, who first discovered the 


Oxygenated Muriatic Acid; and to Berthollet, 
who first instructed us in n its — to the 
art 17 bleaching. | e 


Examples, however, may be urged against 
indulgence in theory; and instances are not 
wanting, in which the love of speculative re- 
Gnement has withdrawn men entirely from the 
straight path of useful industry, and led them 


on gradually to the ruin of their fortunes.” 
& I But from such instances, it would be unfair to 


deduce a general condemnation of theoretical 


knowledge. It would be che common error 


3 of arguing against things that are useful, from 


: dei e abuse.——In truth, projects 
= | which 


larged plan: For the amount of the resistan 


| the mechanic, therefore, arise from the nature | 


which have, for their foundation;\a-dependance 
on chemical principles, may be undertaken 
with a more rational confidence, than such as 
have in view the accomplishment of mechanical 

doses; because, in Chemistry, we are bet 

mhle, than in Mechanics, to predict, from 
an experiment on a small scale, the probable 
issue of more extensive attempts. No one, 
from the successful trial of a small machine, 
can affirm, with unfailing certainty, that the 
same success will attend one on a greatly en- 


es, 
that are opposed to motion, increases often in 
a ratio greater than, from theory, could ever 
have been foreseen. But the same law, by 
which the mineral alcali is extracted from a 
pound of common salt, must equally operate 
on a thousand times the quantity; and even 
when we augment our proportions in this great 
degree, the chemical affinities, by which 80 


5 large a mass is decomposed, are exerted only 


between very small particles. The failures of 


of 
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of chings; they occur, because he bad FR 


his power the means of foreseeing and calcu- 


lating the causes that produce them. But if 


has not sufficiently ascertained his facts on a 
small one, or has rashly embarked in extensive 


Speculations, without having previously en- 
. the _— of "Op estimates. 5 


POE 


F 5 The benefits, we Are : entitled to expect 
from the efforts of the artist, and the man of 
science, united in the same character, and at 
the same time tempered and directed by pru- 
dential wisdom, affect not only individual, but 
national prosperity. Th the support of its 
distinction, as a commercial nation, this country 
is to look for the permanency of its riches, its 
power, and, perhaps, even of its e r 


And thispre-eminence is to be maintained, not 


only by local advantages, but on the surer 
ground of superiority in the productions of 
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. its arts. Impressed with a full amn 
of this influence of the sciences, our neigh- 
bours and rivals, the French, offer the most 
public and respectful incitements to the appli- 
cation of theory in the improvement of the 
chemical arts; and with the view of promoting 
this object, national institutions have been 
formed among them, which have been already, 
in several instances, attended with the most 
encouraging success. It may be sufficient, at 
present, to mention as an example, that France 
has supplied, from her own native resources, 
her enormous, and, * unequalled, con- 
sumption of nitre. 


: The general uses of Chemistry have been 
thus fully enlarged upon; because it is a con- 
viction of the utility of the science, that can 
alone recommend i it to attentive and persever- 
ing study. It may now be proper, to point out, 
in detail, a, 1 af its more t applica- 
tions. To 

I. The 


„„ 


1. The art which is of all others most 
interesting, from its subserviency to wants that 
are interwoven with our nature, is Agriculture, 
or the art of obtaining, from the earth, the 
largest crops of 1 s AY at * —_— 

est ne | | Ru RY 


I * 


The . ee agrees with ho ani. 
mal one, in the possession of a living principle. 
Every individual of this kingdom is regularly 
organized, and requires for its support an un- 
| ceasing supply of food, which is converted, 
as in the animal body, into substances of va- 
rious forms and qualities. Each plant has its 
periods of growth, health, disease, decay, and 
death, and is affected, in all these particulars, by 
the varying condition of external circumstances. 
A perfect state of agricultural knowledge would 
requ ire, therefore, not only a minute acquaint- 

| ance with the structure and economy of vege- 
| fables, but with the nature and effects of the 
great variety of external agents, that contribute 
| | | to 
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to their nutriment, or influence their state of 
health and vigour; The former attainment, it 
can hardly be expected, will ever be generally 
made by practical farmers; and it is in bring- 
ing the agriculturist acquainted with the precise 
composition of soils and manures, that Che- 
mistry promises the most solid advantages. 
Indeed, any knowledge that can be acquired 


on dhis subject, without the aid of chemistry, 


muzt be vague and indistinct, and can neither 
enable its possessor to produce an intended 
effect with bertainty, nor be communicated to 
others in language zuffciently intelligible. 
Thus we are told by Mr. Arthur Young, that 
in some parts of England, any loose clay is 
called marl, in others marl is called chalk ; and 
in others clay is called loam. From this con- 
fused application of terms, all general benefits 

> 1 in agricalture t must be 1 


# 


Chemistry may, to agriculturists, become 


- 


an universal language, in which the facts, that 
are observed in this art, may be $0 cloathed, as 
to be intelligible to all nations and ages. It 


would be desirable, for example, when a writer 


speaks of clay, loam, or mar}, that he should 


explain his conception of these terms, by stating 
the chemical composition of each substance 


expressed by them. For all the variety of 
soils and manures, and all the diversified pro- 


ductions of the vegetable kingdom, are capable 
of being resolyed, by chemical analysis, into a 
small number of elementary ingredients. The 
formation of a well-defined language, expres- 
sing the proportion of these elements, in the 
various soils and manures now 80 vaguely cha- 
racterised, would give an accuracy and pre- 
cision, hitherto unknown, to the nn of 
the W of 92 CATH. 


It has been said, by those who contend for 


pure empiricism in the art of agriculture, that 
It has remained * notwithatending all 
| improvements 
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2000 years. To refute this assertion,“ says 
Mr. Kir | 
writings of Cato, Columella, or Pliny, with 


n, © we need only compare the 


modern practice of our best farmers. If 


the exact connection of effects with their 


causes, he adds, * has not been so fully and 


extensively traced in this as in other subjects, 


ve must attribute it to the peculiar difficulty of 
the investigation. In other subjecis, exposed 


to the joint operation of many causes, the ef- 
fect of each, singly and exclusively taken, 
may be particularly examined, and the expe- 
rimenter may work in his laboratory with the 
object always in his view. But the secret pro- 
cesses of vegetation take place in the dark, ex- 
posed to the various and indeterminable influ- 
ences of the atmosphere, and require, at least, 


half a year for their completion. Hence the 


difficulty of determining on what peculiar cir- 


cumstance success or failure depends; for the 
diversified experience of many years can alone 


afford 


affand a — foundation for cold, 2 


conclusions. 7 


II. To those who study MzDicineg as a 
branch of general science, or with the more 
important view of practical utility, chemistry 
may be recommended with peculiar force and 
propriety.- 


garded as a living machine, obeying the same 


-The animal body may be re- 


laws of motion as are daily exemplified i in the 
productions of human art, The arteries are 
long, flexible, and elastic canals, admitting, in 
some measure, the application of the doctrine 
of Hydraulics; and the muscles are so many 
levers, of precisely the same effect, with those 
which are employed to gain power in mecha- 
nical contrivances. But there is another view, 
in which, with equal justice, the living body 
may be contemplated. It is a laboratory, in 
which are constantly going forwards processes 
of various kinds, dependent on the operation 
of chemical affinities. | T he conversion of the 
eee 1 various 


* See Kirwan on Manures. 


various kinds of food into blood, a fluid of 
comparatively uniform composition and qua- 
lities; the production of animal heat by the 
action of the air on that fluid, as it passes 
thro' the lungs; and the changes, which the 
blood afterwards undergoes in its course 
through the body, are all exclusiyely subjects 
of chemical enquiry. To these, and many 
other questions of physiology, Chemistry has 
ol late years been applied with the most en- 
A couraging success; and it is to a long continued 
prosecution of the same plan, that we are to 
look for a system of physiological science, 
which shall derive new vigour and lustre from 
| the passing series of years. It would be easy to 
enlarge on this subject, but there are others 
more generally interesting, and to them, there- 
fore, ahnen. UC i 


K III. There is an extensive class of arts, 
forming, when viewed collectively, a great 
part of the objects of human industry, which 
. * n 05 


do not, on a loose and hasty observation, pre- | 


sent any general principle of dependency or 
connection. But they appear thus uncon- 
nected, because we have been accustomed to 


which are, in truth, subservient to widely dif- 
ferent purposes. Who would conceive, for 
instance, that iron and common salt, the one 
a metal hose use results from its hardness, duc. 
tility, and malleability, the other a substance 
chiefly. valuable from its acting as a preserva- 
tive and seasoner of food, are furnished by 


arts alike dependent on the general principles 


discovering the principles of these arts, consti. 


tutes what has been termed Economic 
mistry; amongst the numerous objects of which, 


| the following stand most distinguished: Pr HITS?! 


a 
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diy. Metallurgy, or the act, of extracting 
wan from their ores, comprehending that of 
. n which. we are e to judge, 
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attend only to the productions of these arts, 
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from the composition of a small portion, of the 
propriety of working large and extensive strata. 
To the metallurgist, also, belong the various 
modifications of the metals when obtained, and 
the union of them together, in different pro- 
Portions, so as to afford compounds adapted to 
particular uses. Throughout the whole of this 
art, much practical knowledge may be suggested 
by attention tothe general doctrines of Chemistry. 
The artist may receive azeful- hints respecting 
the construction of furnaces for the fusion of 
ores and metals; the employment of the pro- 
per fluxes; the utility of the admission or ex- 
clusion of air; and the conversion to useful 
purposes of the refuse of his several operations. 
When the metals have been separated from their 
ores, they are to be again subjected to various 
chemical processes. Cast or pig iron is to be 
changed into the forms of wrought or mallea- 
ble iron and of steel. Copper, by combination 
with zinc or tin, affords the various compounds 
of brass, pinchbeck, bell metal, gun-metal, &c. 
Even the art of priving owes something of its 
8 present 
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arts that furnish us with saline substances, an 


order of bodies highly useful in the businesses 


of common life. Amongst these, the most 


conspicuous are, sugar in all its various forms : 
the vegetable and mineral alkalis, known in 
commerce by the names of potash, pearlash, 
and barilla; common salt; green and blue 
vitriol, and alum; nitre or saltpetre ; sugar of 
lead; borax; and a long W which it 


1 needless to anten farther, 


 3dly. The manufacturer of Glass, and of 


various kinds of pottery and porcelain, should 


be thoroughly acquainted with the nature of 
the substances he employs; with their fusi- 
bility, as affected by difference of proportion, 
or dy the admixture of foreign ingredients: 

with 
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with the means of regulating and measuring 
high degrees of heat; with the principles on 
which depend the hardness of his products, 
and their fitness for bearing the vicissitudes of 
heat and cold; and with the chemical proper- 
ties of the best adapted colours and glazings.— 
Even the humble art of making bricks and 
es, has received from the chemical knowledge 
Bergman, the addition of several interesting 


Athly. The preparation of various kinds of 
fermented liquors, of wine, and ardent spirits, 
is intimately connected with chemical princi- 
ples. Malting, the first step in the production 
of some of these liquors, consists in the con- 
version of part of the grain into saccharine 
matter, essential in every instance to the suc- 
cess of the fermentative change. To acquire 
a precise acquaintance with the circumstances 
that favour or injure the process of fermen- 
tation, no small share of chemical knowledge is 
* ; | | | required 


2 J ; 


required. The brewer should be able to as- 
certain, and regulaiè exactly, the strength of his 
infusions, which will vary greatly when he has 
seemingly followed the same routine. He 
should be aware of the influerce of minute 
changes of — or advanc- 
ing fermen ; of the means of promoting 
it by ne and of the influence of 
the presence or exclusion of atmospherical air. 
A complete acquaintance with the chemical 
principles of his art, can Hardly" fail to afford : 
1 — * in its nen e OHA 


THE 
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The production of ardent spirits, is only a 
sequel n vinous fermentation, and is there - 
therefore, alike een on * a of 
Cheminry. | bitte to 4 | 


8 The arts of bleaching, dyeing, and | 
printing, are throughout a tissue of chemical 
operations. It is not unusual to hear the new 
; 6 8 mode 


34 7 

mode of bleaching, distinguished by the appel- 
lation of the chemical method; but it is, in 
fact, not more dependent on the principles of 
this science, than the one which it has super 
seded, nor than the kindred arts of dyeing, and 
Printing. In nn. of . the 


verally felt and — But the "Ol A 
and printer have yet to receive from the philo- | 
sopher, some splendid invention, which shall 
command their respect, and excite their atten- 
tion to chemical science. From purely specu- 
lative men, however, much less is to be ex- 
pected, than from men of enlightened experi- 
and reason of each step in the processes of their 
15 arts, and fit themselves for more effectual 
observation of particulars, by dili n * 
selves of general truths. | | 


The objects of: enquiry that present them- 
oclzes. to * printer, are of conside- 
rable 


* 
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ice. The prepara- 


tion of goods for the reception of colouring 


matter; the application of the best bases, or 


means of fixing fugitive colours; the i improve- 
| ment of colouring ingredients themselves; and 
the means of rendering them permanent, s0 
that they chall not be affected by soap, or by 
| the accidental contact of acids, or other corro- 
sive bodies; are amongst che subjects of che- 
mical investigation. It is the business of the 


dyer, therefore, to become a Chemist; and, : 


he may be assured, chat even if no brilliant 
discovery should be the reward of the acquisi- 
tion, be will yet be better fitted by it for con- 


ducting e common operations, with certain 1 and 
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Many other chemical arts might be men- 
tioned; but enough, I trust, has been said 
to evince the connection between prac- 
tical skill, and the possession of scientific 
knowledge. 1 shall now proceed to develope 
2571 70 IRS g | | | the 
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wy bat 8 — old of * mponance of 
eee in promoting che improvement of 
ectures, which are now to 
be delivered, may, perhaps, be expected to 
point out, in detail, all the practical uses that 
may be made of the doctrines of this science. 


Such, | however, is not the purpose of the pre- 


sent course, which will be limited in its ob⸗ 


jects, to the general principles of the Science 
only, and their illustration, by the most oppo- 


site facts. 1 would be a tedious and useless 
labour, to enter at present into all the minute 
ness of technical description; for the mind 


requires to be well grounded in the general 


truths of a science, before it can successfully 


direct them to the advantage of the arts. 
Thus, before any proficiency can be made in 


the arts of imme Tactics, Surveying, | 


must first be clearly apprehended. Just so in 
Chemistry: A full and accurate knowledge 
must be gained of its principles, before any 
practical benefits can result from the attain- 
ment; and to the artist, who attentively studies 
this science, many applications of its doctrines 
will occur, without their being speci fically 
pointed out- At some future period, however, 
it will, perhaps, be the object of a distinct course 
of Lectures, to trace the various useful applica- 
tions of Chemistry, especially in those arts, 

| that are most interesting from their 2 

with the manufactures of this toon 99m 


There are two methods of delivering the 
general doctrines of Chemistry, and the facts 
connected with them. The one consists in an 
historical detail of the gradual progress of the 
science; and, in pursuing this plan, we follow 
the natural progress of the human mind, as- 
: cending from particular facts, to the extablish- 
ment of general truths, But a strong objec- 
%%% LEE WY FEET IS ” 
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tion to its adoption is, that we are thus led into 
a minuteness of detail, that is ill suited to 
the plan of elementary Lectures, In the other 
mode of arrangement, we neglect wholly the 
order of time in which facts were discovered, 


and class them under general divisions, 80 
| framed; as to assist the mind in apprehending 


and retaining the almost infinite variety of 


particular truths. The latter method appears 
mosteligible, and I shall begin, therefore, with 


the exposition of those principles, that are most 
extensively e in the — of 


chemical effet. 


Attraction, or 3 is s the . cause of 


all chemical changes and has, therefore, the 
first claim to attentive consideration. Next to 
that of attraction, the influence of heat, over the 


forms and qualities of bodies, is the most ge- 
nerally observed fact; and as this is a power, 
that often counteracts chemical affinity, tbere 


1 is 5 the more propriety in contrasting the ope- | 


rat ion 


ration of the two. The phenomena and laws 
source or reservoit of it, which will be traced 
to a class of bodies, agreeing, in many proper- 
ties, with the air of our atmosphere, and called 
consist partly of solid gravitating matter, and 

partly of an extremely subtile fluid, which 


impresses on our organs the sensation of heat, 


and is termed Calorice. When” the solid in- 
gredients of these gasses, usually called their 
bases, combine together or with other bodies, 
| Calorie 1 given out, and new compounds 
formed. And as the gaseous bases, are, gene- 
rally speaking, simple or elementary substances, 
the consideration of the gasses, in this early 
period of the course, will be strictly con- 
formable to the plan of beginning with simple 
substances, and proceeding gradually to the 
more complex. In treating of compound sub- 
stances, those will first come under our review, 
chat are formed by the action of the gasseous 

bases on each other, as water and the alcalis. 
| We 


We shall then be prepared to understand the 
most remarkable qualities of various other ele- 
mentary bodies, which qualities appear gene- 
ally in their action on the gasses. Thus, for 
example, the most remarkable property of 
. aulphur, is its forming with the basis of oxyge- 
nous gas, the sulphuric acid, or oil of vitriol. 
As the acids are a very important class of the 
objects of Chemistry, they will be introduced 
early in the course; and their effects will be 
exhibited and explained on the bodies which 
may have been already described; reserving 
the display of their action, on other substances, 
till these come to be separately considered. In 
treating of the sulphuric acid, for example, 
its relation to water and the alkalis only, will 
be then described; for it would be unsea- 
sonable to detail its effects on metallic and 
earthly bodies, before that class of substancey 
has been n discussed. 


' Having dismissed the consideration of such 
| elementary 
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Po 4 
elementary bodies, as are distinguished by af- 
fording acids when combined with oxygen; of 
the properties of the acids thus. generated ; and 
of the compounds afforded by the union of 
acids with alkalis, two interesting divisions of 
elementary substances will next claim our at- 
tention, viz. the earths and the metals. In the 
introduction of the earths before the metals, 
I have been influenced by reflecting, - that the 
natural history of the latter, of which it will be 
proper to present a general view, cannot be 

well understood, till a of the earths 00 n 

up eee, ene e 


The more complex productions of the ve- 
getable and animal kingdoms, will be the next 
step in our progress thro* the science. The 

economy of the vegetable tribes, has, of late 

years, received so much elucidation from Che- 
mistry, that it would be unpardonable to omit 
an account of the functions and -productions 
| of. vegetable life, especially as this is a subject 
of 4 extensive Waile, from its connection with 


agricultura] 
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be concluded by a view of the chemistry of the 
animal creation, and of the beautiful connec- 


tion and subserviency to each other, . | 


ee * animal ki net 


For the exclusive adoption of the new doc- 
trines of Chemistry, and of the nomenclature 
connected with them, no apology is necessary. 
Every one who will be at the pains of atten- 
tively comparing the new with the old theory» 
I can venture to predict, will prefer the lucid 
arrangements and precision of the latter, to 
the confused order and illogical inferences of 
the pblogistic sect. From those who have 


before and since the revolution in this science, 
we have the strongest testimony, that the labour 


of acquiring a knowledge of it is diminished 


beyond all comparison. I have adopted 

the new nomenclature,” says Mr. Chaptal, 
in my lectures and writings ; and I have not 

9 FOE to Sans how very advantageous it 
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js to the teacher; how much it relieves the 
5 memory; how greatly it tends to produce a 
taste for Chemistry; and with what facility 
and precision the ideas and prineiples con- 
« cerning the nature of bodies, fix themselves 
jn the minds of the auditors.” We have the 
approbation, also, of the most distinguished 
metaphysicians of the age, of the connection 

of new doctrines with anew and more accurate 

language. The new nomenclature of Che- 
_ © mistry,” it is observed by Mr. Dugald Stew- 
« art, in his Elements of the Philosophy of 
« the Human Mind, „seems to furnish a strik- 
* ing illustration of the effect of appropriate 
« and well defined expressions, in aiding the 
the intellectual powers, and the period is 
« probably not far distant when similar i inno- 


vations will be . other sciences. 


* 


These doctrines, and the nomenclature de- 


pendent on them, have not, it must be acknow- 


ledged, been long established, and tho' the 
Pe of Chemistry, during and since their 
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